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wireless electrostatic rechargeable device for being electrically 
charged by an electrostatic charge, the wireless electrostatic 
rechargeable device comprising: 

an energy storage means with a capacity to store energy to 
operate the wireless electrostatic rechargeable device; 

an electrostatic charge receiver, for receiving an electrostatic 
charge and converting it into an AC signal; and 

a rectifier, coupled to the electrostatic charge receiver and the 
energy storage means, for receiving the AC signal and providing a DC 
signal and for storing energy in the energy storage means, 

whereby the wireless electrostatic rechargeable device may be 
electrically charged by the electrostatic charge. 



r& 2. The wireless electrostatic rechargeable device of claim 1 , wherein the 
v energy storage means is a rechargeable battery. 

3. The wireles^le&trostatic rechargeable device of claim 1 , wherein the 
energy storage mjpans is a capacitor. 
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r A wireless electrostatic rechargeable device for being electrically 
charged by an electrostatic charge, the wireless electrostatic 
rechargeable device comprising: 

an energy storage means with a capacity to store energy to 
operate the wireless electrostatic rechargeable device; 

an electrostatic charge receiver, for receiving an electrostatic 
charge and converting it into a first AC signal; 

a rectifier, coupled to the electrostatic charge receiver, for 
receiving the first AC signal and providing a DC signal; 

a voltage regulator, coupled to the rectifier, for receiving the DC 
signal and for regulating the DC signal to a DC voltage at a DC supply 
node; and 
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a charge controller, coupled to the voltage regulator and the 
energy storage means, for storing energy in the energy storage means 
when the DC voltage is provided by the voltage regulator and preventing 
degradation of the energy storage means when the DC voltage is not 
sufficiently provided by the voltage regulator, 

whereby the wireless electrostatic rechargeable device may be 
electrically charged by the electrostatic charge. 

5. The wireless electrostatic rechargeable device of claim 4, wherein the 
I/O energy storage means is a rechargeable battery. 

6. The wireless electrostatic rechargeable device of claim 4, wherein the 
energy storage^rrtbans is a capacitor. 

15 7. The wireless electrostatic rechargeable device of claim 4, wherein the 
wireless electrostatic rechargeable device further comprises: 

an electromagnetic charge receiver, for receiving an 
electromagnetic charge and converting it into a second AC signal. 

20 8. The wireless elecj^ostatic rechargeable device of claim 7, wherein the 

electromagnetic charnge receiver comprises: 

a coil coj^ed to the electrostatic charge receiver for receiving the 

electromagnetic cjtiarge and converting it into the second AC signal; 

where^the rectifier receives the second AC signal and provides the DC 
25 sign| 

9. The wireless electrostatic rechargeable device of claim 7, wherein the 
electromagnetic charge receiver comprises: 

a coil for receiving the electromagnetic charge and converting it 
30 into the second AC signal. 

1 0. The wireless electrostatic rechargeable device of claim 9, wherein the 
wireless electrostatic rechargeable device further comprises: 

a second rectifier, coupled to the electromagnetic charge receiver, 
35 for receiving the second AC signal and providing the DC signal. 
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1 1 . The wireless electrostatic rechargeable device of claim 4, wherein the 

electrostatic charae eceiver comprises: 

a first electrostatic electrode, coupled to the rectifier; and 
a secpnd electrostatic electrode, coupled to the rectifier, 
wtwreby the first electrostatic electrode and the second 

electrostatic electrode receive the electrostatic charge. 
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12. The wireless electrostatic rechargeable device of claim 11, wherein 
the rectifier is a full-wave rectifier. 
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13. The wireless electrostatic rechargeable device of claim 12, wherein 
the full-wave rectifier is a bradge rectifier comprising: 

a first diode having a cathode coupled to the second electrostatic 
electrode and an anode coupled to a low level supply voltage; 

a second diode having a cathode coupled to the first electrostatic 
electrode and an anode/coupled to the low level supply voltage; 

a third diode haying a cathode coupled to the voltage regulator 
and an anode coupled to the second electrostatic electrode; and 

a fourth diode/naving a cathode coupled to the voltage regulator 
and an anode coupled to the first electrostatic electrode, 



whereby 
fourth diode are 



fcrf 



irst diode, the second diode, the third diode, and the 
rectifying the first AC signal into the DC signal. 



14. The wirelesy electrostatic rechargeable device of claim 12, wherein 
the full-wave reotrtrer is a bridge rectifier comprising: 

a first PRET having a gate coupled to the second electrostatic 
electrode, a stfirce fcoupled to the first electrostatic electrode and a drain 
coupled to the voltage regulator; 

a second PFET having a gate coupled to the first electrostatic 
electrode, a/source coupled to the second electrostatic electrode and a 
drain coupled to the voltage regulator; 

a first diode having an anode coupled to a low level supply voltage 
and a catnode coupled to the second electrostatic electrode; and 
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a second diode having an anode coupled to the loft level supply 
voltage and a cathode coupled to the first electrostatic electrode, 

whereby the first PFET, the second PFET, the fait diode, and the 
second diode are for rectifying the first AC signal into the DC signal. 

15. The wireless electrostatic rechargeable device of claim 12, wherein 
the full-wave rectifier is a bridge rectifier comprising: 

a first NFET having a gate coupled t<5 [he second electrostatic 
electrode, a drain coupled to the first eleptrostatic electrode and a source 
coupled to a low level supply voltage; 

a second NFET having a gate/coupled to the first electrostatic 
electrode, a drain coupled to the second electrostatic electrode and a 
source coupled to the low Jqvel supply voltage; 

a first diode having anknode coupled to a first electrostatic 
electrode and a cathode coupled to the voltage regulator; and 

a second diode Having ap^node coupled to a second electrostatic 
electrode and a cathode coupfed tavoltage regulator, 

whereby the first f^FJZT, the Jcond NFET, the first diode, and the 
second diode are for^ctrt^i^ first AC signal into the DC signal. 

16. The wireless electrostatic rechargeable device of claim 12, wherein 
the full-wave rectifier is a bridge rectifier comprising: 

a first PFE/T having a gate coupled to the second electrostatic 
electrode, a source coupled to the first electrostatic electrode and a drain 
coupled to the yvoltage regulator; 

a secomd PFET having a gate coupled to the first electrostatic 
electrode, a source coupled to the second electrostatic electrode and a 
drain coupled to the voltage regulator; 

a third PFET having a gate coupled to the first electrostatic 
electrodeVa source coupled to the first electrostatic electrode, and a drain 
coupled to a low level supply voltage; and 

airourth PFET having a gate coupled to the second electrostatic 
electrod'e, a source coupled to the second electrostatic electrode, and a 
drain coupled to the low level supply voltage, 
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whereby the first PFET, the second PFET, the th/d PFET, and the 
fourth PFET are for rectifying the first AC signal into tHe DC signal. 

17. The wireless electrostatic rechargeable devi(2e of claim 12, wherein 
the full-wave rectifier is a bridge rectifier comprising: 

a first NFET having a gate coupled to the first electrostatic 
electrode, a drain coupled to the first electrostatic electrode and a source 
coupled to the voltage regulator; / 

a second NFET having a gate coupled to the second electrostatic 
electrode, a drain coupled to the second electrostatic electrode and a 
source coupled to the voltage regulator; 

a third NFET having a gatefcoupled to the second electrostatic 

' ------ * e | ec trostatic electrode, and a source 

and 

g^tfe coupled to the first electrostatic 

electrostatic electrode, and a 
source coupled to the Io\a/ level\supply voltage, 

whereby the first J^FET, thVsecond NFET, the third NFET, and the 
fourth NFET are for ratifying the first AC signal into the DC signal. 



electrode, a drain coupled to tpe' 
coupled to a low level supply voltac 

a fourth NFET havingi? 
electrode, a drain coupled to * 



18. The wireless 
the rectifier is a fi 



electrostatic rechargeable device of claim 1 1 , wherein 
f-wave rectifier. 
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1 9. The wireless electrostatic rechargeable device of claim 4, wherein the 
voltage regulator is a shunt voltage regulator. 



20. The wirefless electrostatic rechargeable device of claim 19, wherein 
the shunt voltage regulator comprises: 

a capacitor, having one end coupled to the DC supply node and 
30 another ^nd coupled to a low level supply voltage; 

a plurality of field effect transistors coupled in series and each in a 
diode configuration, having a source of a first field effect transistor 
coupled to the DC supply node and a gate and drain of a second field 
effect transistor coupled to the low level supply voltage; and 
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a PNP bipolar transistor, having a base coupled t/the drain of the 
first field effect transistor, an emitter coupled to the DCsupply node, and 
a collector coupled to the low level supply voltage. 

21. The wireless electrostatic rechargeable device of claim 19, wherein 
the shunt voltage regulator comprises: / 

a capacitor, having one end coupled/io the DC supply node and 
another end coupled to a low level supply^voltage; 

a plurality of field effect transistors, coupled in series and each in a 
diode configuration, having a drain ancT gate of a first field effect transistor 
coupled to the DC supply nodeaQd a source of a second field effect 
transistor coupled to the low level 7 suRply voltage; and 

an NPN bipolar transis 
the second field effect transis 

supply voltage, and a collector cotfpled t<y the DC supply node. 



oyhavh^a base coupled to the drain of 
or, aryemitter coupled to the low level 



22.. The wireless electrostatic redfcmrgeable device, of claim 19, wherein 
the shunt voltage regulator comprises: 

a capacitor, having one end coupled to the DC supply node and 
another end coupled to a low level supply voltage; 

a plurality of field effect transistors, coupled in series and each in a 
diode configuration /having a drain and gate of a first field effect transistor 
coupled to the DC/supply node and a source of a second field effect 
transistor coupled to the low level supply voltage; and 

a plurality of NPN bipolar transistors in a Darlington configuration, 
having a base of a first NPN bipolar transistor coupled to a drain of the 
second field effect transistor, a collector of the first NPN bipolar transistor 
coupled to the DC supply node, a collector of a second NPN bipolar 
transistor coupled to the DC supply node, and an emitter of the second 
NPN bipolar transistor coupled to the low level supply voltage. 

23. The wireless electrostatic rechargeable device of claim 22, wherein 
the plurality of field effect transistors and the plurality of NPN bipolar 
transistgfes comprises: 
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a first NFET having a gate and drain coupled together to the DC 
supply node and a source coupled at a first source; / 

a second NFET having a gate and a drain cptjpled together to the 
first source and a source coupled at a second sptfrce; 
5 a third NFET having a gate and a drain/coupled together to the 

second source and a source coupled at a third source; 

a fourth NFET having a drain and a gate coupled together to the 
third source and a source coupled at aiourth source; 

a first NPN bipolar transistor having a collector coupled to the DC 
1 0 supply node, a base coupled to th^fourth source, and a first emitter; 

a second NPN bipolar transistor having a collector coupled to the 

□ DC supply node, a base cou^l^So the first emitter, and an emitter 
coupled to the low level supply voltage; and 

Sf a fifth NFET having a^drain anjETa gate coupled together to the 

ra 15 fourth source and a sourpycoupleja to the low level supply voltage. 

... 24. The wireless electrostaticyrechfargeable device of claim 19, wherein 

|\ the shunt voltage regulator comprises: 

O a capacitor, having one end coupled to the DC supply node and 

Hj 20 another end coupledto a low level supply voltage; 

□ a plurality of'field effect transistors coupled in series and each in a 
D diode configuration, having a source of a first field effect transistor 

coupled to the DC supply node and a gate and drain of a second field 
effect transisto/ coupled to the low level supply voltage; and 

25 a plurality of PNP bipolar transistors in a Darlington configuration, 

having a base of a first PNP bipolar transistor coupled to the drain of the 
first field effect transistor, a collector of the first PNP bipolar transistor 
coupled toAhe low level supply voltage, a collector of a second PNP 
bipolar trapsistor coupled to the low level supply voltage, and an emitter 

30 of the second PNP bipolar transistor coupled to the DC supply node. 

25. The wireless electrostatic rechargeable device of claim 24, wherein 
the plurality of field effect transistors and the plurality of PNP bipolar 
transistors comprises: 
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a first PFET having a source coupled to the DC suppl/node and a 
gate and drain coupled together at a first drain; 

a first PNP bipolar transistor having a collector coupled to the low 
level supply voltage, a base coupled to the first drain/and a first emitter; 

a second PNP bipolar transistor having a caHector coupled to the 
low level supply voltage, a base coupled to the fjfst emitter, and an 
emitter coupled to the DC supply node; 

a second PFET having a source coupled to the first drain and a 
gate and a drain coupled together at a second drain; 

a third PFET having a source coupled to the second drain and a 
gate and a drain coupled together at a/third drain; 

a fourth PFET having a source^coupled together to the third drain 
and a gate and a drain coupj^B^pgether at a fourth drain; 
and 

a fifth PFET having af source "boupled to the fourth drain and a gate 
and a drain coupled together pX thp' lo^ level supply voltage. 
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26. The wireless electrost^ib/fechargeable device of claim 19, wherein 
the shunt voltage regulator comprises: 

a capacitor, having one^nd coupled to the DC supply node and 
another end coupled te> a low level supply voltage; and 

a plurality of fteld effect transistors coupled in series to the DC 
supply node and thp low level supply voltage and each coupled in a 
diode configurator 

27. The wirelesp electrostatic rechargeable device of claim 26, wherein 
the plurality of /field effect transistors comprises: 

a first NFET having a drain and a gate coupled together to the DC 
supply node/and a first source; 

a second NFET having a drain and a gate coupled together to the 
first source and a second source; 

a tnird NFET having a drain and a gate coupled together to the 
second source and a third source; and 

'fourth NFET having a drain and a gate coupled together to the 
third source and a source coupled to the low level supply voltage. 
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28. The wireless electrostatic rechargeable device of p&im 26, wherein 
the plurality of field effect transistors comprises: 

a first PFET having a first source coupled fc/the DC supply node 
and a drain and a gate coupled together at a fir^t drain; 

a second PFET having a source coupled to the first drain and a 
drain and a gate coupled together at a second drain; 

a third PFET having a source coupfled to the second drain and a 
drain and a gate coupled together at a/third drain; and 

a fourth PFET having a sGWce coupled to the third drain and a 
drain and a gate coupled together/fathe low level supply voltage. 
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29. The wireless electrostatic recharc 
the shunt voltage regulator] cjampri^es: 

a capacitor, having 
rectifier and an opposite er\d 

a zener diode, having 



device of claim 1 9, wherein 



e epra couple^l to a DC supply from the 

low level supply voltage; and 
n anode coupled to the low level supply 
voltage and a cathode/coupled to the DC supply node, 

whereby the capacitor aqd the zener diode are for regulating the 
DC supply, for filtering out any A& components and for providing the DC 
voltage. 
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30. The wirel 
voltage regufc 



electrostatic rechargeable device of claim 4, wherein the 
r is a series-pass voltage regulator. 



31. The wireless electrostatic rechargeable device of claim 30, wherein 
the series/pass voltage regulator comprises: 

a controller, for comparing a reference input with the DC voltage to 
general a control signal; and 

transistor, coupled to the controller, the rectifier, and the charge 
controller, for regulating the DC voltage provided to the charge controller 
in response to the control signal. 

32. The wireless electrostatic rechargeable device of claim 4, wherein the 
charge controller is aRWi-controllable type charge controller. 
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33. The wireless electrostatic rechargeable device of claim 32, wherein 
the non-controllable type chanie controller comprises: 

a diode, having an anode coupled to the DC supply node; and 
5 a resistor, having a first end coupled to a cathode of the diode and 

a second end coupled to the ienergy storage means 

whereby the diode and the resistor cause energy to be stored in 
the energy storage means when the DC voltage is provided by the 
voltage regulator and prevents degradation of the energy storage means 
1 0 when the DC voltage is not sufficiently provided by the voltage regulator. 

34. The wireless electrostatic rechargeable device of claim 32, wherein 
the non-controllable type charge controller comprises: 

a diode, having ah anode coupled to the DC supply node; and 
15 a PFET, having k source coupled to a cathode of the diode, a gate 

coupled to a low level voltage supply, and a drain coupled to the energy 
storage means „„. 

whereby the dikde and the PFET cause energy to be stored in the 
energy storage meaWk when the DC voltage is provided by the voltage 
20 regulator and prevents clegradation of the energy storage means when 
the DC voltage is not sufficiently provided by the voltage regulator. 
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35. The wireless e\ 
the energy storage 



fctn 



(static rechargeable device of claim 34, wherein 
lans-rs a rechargeable battery. 



36. The wireless electrostatic rechargeable device of claim 34, wherein 
the energy storage mepns is a capacitor. 



37. The wireless/electrostatic rechargeable device of claim 34, wherein 
30 the non-controllable type charge controller comprises: 

a diode, Having an anode coupled to the DC supply node; and 
an NFETj having a gate and a drain coupled together to a cathode 
of the diode, and a source coupled to the energy storage means, 

whereby the diode and the NFET cause energy to be stored in the 



35 energy storage 



means when the DC voltage is provided by the voltage 
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regulator and prevents degradation of the energy storage means when 
the DC voltage is not sufficiently provided by the voltage regulator. 

38. The wireless electrostatic rechargeable device of claim 4 wherein the 
charge controller is a variable type charge controller. 

39. The wireless electrostatic rechargealate device of claim 38 wherein 
the variable type charge controller compfis^s: 

a diode, having an anode coupfed to tneDC supply node; 

a controller, for comparing a ireference^ftput with the DC voltage to 
generate a control signal; and /\ J 

a transistor, coupled to the contr^lJeiv-a^cathode of the diode, and 
the energy storage means, for/regufating a current provided to the energy 
storage means, / \ 

whereby the diode, the controller, and the transistor cause current 
to flow into the energy storage means when the DC voltage is provided 
by the voltage regulator/and prevents degradation of the energy storage 
means when the DC voltage is not sufficiently provided by the voltage 
regulator on the DCySupply node. 

40. The wireless ^electrostatic rechargeable device of claim 39, wherein 
the energy storage means is a rechargeable battery. 

41 . The wireless electrostatic rechargeable device of claim 39, wherein 
the energy/storage means is a capacitor. 

42. The wireless electrostatic rechargeable device of claim 4 further 
comprising: 

a power manager, coupled to the voltage regulator and the energy 
storage means, for performing an analysis of the energy supplied by the 
voltage regulator and the energy storage means, and for selectively 
coupling the energy storage means or the voltage regulator to circuitry 
within the wireless electrostatic rechargeable device responsive to the 
analysis, 
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whereby the wireless electrostatic rechargeable device can 
operate with or without the energy storage means. 

43. The wireless electrostatic rechargeable device of claim 42, wherein 
5 the power manager comprises: 

a power analyzer, coupled to the voltage regulator and the energy 
storage means, for analyzing the energy supplied by the voltage 
regulator and the energy storage means and for generating a control 
signal; and 

1 0 a multiplexer, coupled to the power analyzer, the voltage regulator, 

the energy storage means and circuitry within the wireless electrostatic 

□ rechargeable device, for receiving the energy supplied by the voltage 

m regulator and the energy storage means, and for selectively coupling the 

Si energy supplied by the voltage regulator or the energy storage means to 

* 1 5 circuitry within the wireless electrostatic rechargeable device in response 

- to the control signal. 

j\. 44. The wireless electrostatic rechargeable device of claim 43, wherein 

□ the multiplexer comprises: 
hi 20 a first switch, coupled to the power analyzer, the voltage regulator, 
O and circuitry within the wireless electrostatic rechargeable device, for 

O receiving the energy suppliedyby the voltage regulator, and for selectively 

coupling the energy supplied/by the voltage regulator to circuitry within 
the wireless electrostaticj^pargeable device in response to the control 

25 signal; and 

a second switdh, crfupted to the power analyzer, the energy 
storage means and circuitry wi\hjn the wireless electrostatic rechargeable 
device, for receiving Ithyenerayteupplied by the energy storage means, 
and for selectively coWling/lfne^nergy supplied by the energy storage 

30 means to circuitry wiMntne wireless electrostatic rechargeable device in 
response to the control tlgnal. 



6 



45. The wireless electrostatic rechargeable device of claim 42, wherein 
the energy storage means is a rechargeable battery. 
35 / 
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46. The wireless electrostatic rechargeable device of cteim 42, wherein 
the energy storage means is a capacitor. / 



A wireless electrostatic charging and communicating system, 
comprising: 

an electrostatic reader comprising: 

a first electrostatic electrode, fo'r transmitting a write data 
signal; / 

a second electrostatic electrode, for receiving a read signal; 

a processor having an interface, transmitting information to 
and receiving information from a^computer; 

an exciter coupled to twk first electrostatic electrode and the 
processor, generating an excitatiop'sighal, receiving information from the 
processor and modulating the < >xcitatiopf$tanal to transmit the write data 
signal through the first electrostatic efectroa^e; and 

a receiver coupled to^e second electrostatic electrode, 
receiving the read signal from/th^second electrostatic electrode and 
causing the processor to process W read signal; 
and / 

an electrostatic transceiver, comprising: 

an energy storage means with a capacity to store energy to 
operate the electrostatic/transceiver; 

an electrostatic charge receiver, for receiving the excitation 
signal and converting jt into an AC signal; 

a rectifier, coupled to the electrostatic charge receiver, for 
receiving the AC signal and providing a DC signal; 

a voltage regulator, coupled to the rectifier, for receiving the 
DC signal and providing a DC voltage; and 

a charge controller, coupled to the voltage regulator and the 
energy storage means, for storing energy in the energy storage means 
when the DC vottage is provided by the voltage regulator and preventing 
degradation of tne energy storage means when the DC voltage is not 
sufficiently provided by the voltage regulator, 
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whereby the electrostatic transceiver may ^electrically 
charged by the excitation signal, 

whereby the electrostatic reader may electrostatically recharge 
and communicate with the electrostatic transceiver^ 

48. The wireless electrostatic charging and communicating system of 
claim 47, wherein the energy storage means/of the electrostatic 
transceiver is a rechargeable battery. 
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49. The wireless electrostatic charging dnd communicating system of 
claim 47, wherein the energy st^rag^ieans of the electrostatic 
transceiver is a capacitor. / 



ig and/communicating system of 
'charge receiver of the electrostatic 



50. The wireless electrostatic char 
claim 47, wherein the electro^tajr 
transceiver comprises:. 

a first electrostatic eleofobde, coupled to the rectifier; and 
a second electrostatic/electrode, coupled to the rectifier, 
whereby the first electrostatic electrode and the second 
electrostatic electrode receive an electrostatic charge. 

51. The wireless electrostatic charging and communicating system of 
claim 47, wherein the/electrostatic reader further comprises: 

a third electrostatic electrode, coupled to the exciter, for 
transmitting the write data signal in a dipole configuration, whereby the 
exciter transmits the write data signal through the first electrostatic 
electrode and the/third electrostatic electrode. 
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52. The wireless electrostatic charging and communicating system of 
claim 47, wherein the electrostatic reader further comprises: 

a fourth/electrostatic electrode, coupled to the receiver, for 
receiving the tead signal in a dipole configuration, whereby the receiver 
receives the tfead signal from the second electrostatic electrode and the 
fourth electrostatic electrode. 
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A wireless e!ectrosta]fic/electromagnetic charging and communicating 
system, comprising: 

an electrostatic/efectromagnetic reader comprising: 

a first electrostatic electrode, for electrostatically transmitting 

signals; 

a first electromagnetic coil, for electromagnetically 
transmitting signals; 

a secorra electrostatic electrode, for electrostatically 
receiving signals; 

a second electromagnetic coil, for electromagnetically 
receiving signals; 

a processor having an interface, transmitting information to 
and receiving information from a computer; 

an exciter coupled to the first electrostatic electrode, the first 
electromagnetic cpil, and the processor, generating an excitation signal, 
receiving informa|lion from the processor and modulating the excitation 
signal to transmit signals through the first electrostatic electrode and the 
first electromagnetic coil; and 

receiver coupled to the second electrostatic electrode, the 

second electn 



agnetic coil and the processor, receiving signals from 
the second eWctr&static electrode and the second electromagnetic coil 
and causing tljle processor to process the received signals; and 
a trarfispeiver^comprising: 



V 

rren 



in erjrergy storage means having a capacity to store energy 
to operate t^ transceiver; 

harge receiver, for receiving the excitation signal and 
converting it/Mto an AC signal; 

^rectifier, coupled to the charge receiver, for receiving the 
AC signal a/id providing a DC signal; 

a voltage regulator, coupled to the rectifier, for receiving the 
DC signal £nd providing a DC voltage; and 

a charge controller, coupled to the voltage regulator and the 
energy stdrage means, for storing energy in the energy storage means 
when the DC voltage is provided by the voltage regulator and preventing 
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degradation of the energy s 
sufficiently provided by the 
whereby thje t 
excitation signal, and 

whereby the^ectrostatic/electromagnetic reader may recharge 



■e means when the DC voltage is not 
ie regulator, 

iver may be electrically charged by the 



and communicate/with the transceiver. 

) 54. The wireless electrostatic/electromagnetic charging and 
Oj^pV^ communicajkig system of claim 53, wherein the transceiver is an 
^0 electrostatic transceiver and the charge receiver is an electrostatic 
charger eceiver. 

55. The wireless electrostatic/electromagnetic charging and 
communicating system off claim 54, wherein the electrostatic charge 

1 5 receiver comprises: 

a first electrostatic^ electrode, coupled ,to4he rectifier; and 

a second electrostatic electrode, coupled to the rectifier, 

whereby the first electrostatic electrode and the second 
electrostatic electrode/receive electrostatic charges. 

20 

56. The wireless electrostatic/electromagnetic charging and 
communicating system of claim 53, wherein the transceiver is an 
electromagnetic transceiver and the charge receiver is an 
electromagnetic charge receiver for receiving an electromagnetic charge 

25 and convertinB\t into the AC signal. 
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57. The wirelessfelectrostatic/electromagnetic charging and 
communicating>sy£tem of claim 56, wherein the electromagnetic charge 
receiver comprisis\ 

a coil for/receiving the electromagnetic charge and converting it 
into the AC signalji 



35 



58. The wireless electrostatic/electromagnetic charging and 
communicating) system of claim 53, wherein the energy storage means of 
the transceiver is a rechargeable battery. 
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59. The wireless electrostatic/electromagnetic charging and 
communicating system of claim 53, wherein the energy storage means of 
the transceiver is a capacitor. 



wireless electrostatic and electromagnetic charging and 
communicating system, comprising: 

an electrostatic reader comprising: 

a first electrostatic electrode, for transmitting a write data 

signal; 

a second electrostatic electrode, for receiving a read signal; 
a processor naving an interface, transmitting information to 
and receiving information/from a computer; 

an exciter coupled to the first electrostatic electrode and the 
processor, generating a /first excitation signal, receiving information from 
the processor and modulating the first excitation signal to transmit the 
write data signal through the first electrostatic electrode; and 

a receivercoupled to the second electrostatic electrode and 
the processor, receiving thfe read signal from the second electrostatic 
electrode and causing/ the processor to process the read signal; 

jijl^tic rea^§/ comprising: 



y / f 

an electromagriU 



a first ele^tromajjft^tic coil, for transmitting a write data 
signal; | 

a second ^l^troma^netic coil, for receiving a read signal; 

a processor having an interface, transmitting information to 
and receiving informationWom a computer; 

an exciter, coupled to the first electromagnetic coil and the 
processor, generating a second excitation signal, receiving information 
from the processor and moderating the second excitation signal to 
transmit the write data signal through the first electromagnetic coil; and 

a receiver, coupled to the second electromagnetic coil and 
the processor, receiving the read signal from the second electromagnetic 
coil and causing the processor to process the read signal; and 
an electrostatic/electromagnetic transceiver, comprising: 
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an energy storage means having a capacity to store energy 
to operate the electrostatic/electromagnetic transceiver; 

an electrostatic charge receiver, for receiving the first 
excitation signal and converting it/into a first AC signal; 

an electromagnetic /charge receiver, for receiving the 
second excitation signal and converting it into a second AC signal; 

a first rectifier, coupled to the electrostatic charge receiver, 
for receiving the first AC signal/and providing a DC signal; 

a second rectified, coupled to the electromagnetic charge 
receiver, for receiving the second AC signal and providing the DC signal; 

a voltage regulator, coupled to the first rectifier and the 
second rectifier, for receiving/ the DC signal and providing a DC voltage; 
and / 

a charge controller, coupled to the voltage regulator and the 
energy storage means, for/storing energy in the energy storage means 
when the DC voltage is provided by the voltage regulator and preventing 
degradation of the energy storage, means when the DC voltage is not 
sufficiently provided by the voltage regulator, 

whereby the electrostatic/electromagnetic transceiver may 
be electrically charged byihe first excitation signal or the second 
excitation signal, and / 

whereby the electrostatic reader may electrostatically recharge 
and communicate with tie ele^Jrostatic/electromagnetic transceiver or the 
electromagnetic reader 



communicate with thi el 



■nayielectromagnetically recharge and 
ctrostatifc/electromagnetic transceiver. 

61 . The wireless electrostatic and electromagnetic charging and 
communicating system of claim 60, wherein the energy storage means of 
the electrostatic/electromagnetic transceiver is a rechargeable battery. 



62. The wireless e/lectrostatic and electromagnetic charging and 
communicating system of claim 60, wherein the energy storage means of 
the electrostatic/electromagnetic transceiver is a capacitor. 
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63. The wireless electrostatic and electromagnetic charging and 
communicating system of claim 60, wherein the electrostatic charge 
receiver of the electrostatic/elecfro^iagnetic transceiver comprises: 

a first electrostatic electrode/coupled to the first rectifier; and 
a second electrostatic eledtrodk coupled to the first rectifier, 
whereby the first electr^5tatic4l^ctrode and the second 
electrostatic electrode receive aryelectrostatic charge. 

64. The wireless electrostatic aMd electromagnetic charging and 
communicating system/ of claim\60, wherein the electromagnetic charge 
receiver of the electrefetatic/electrbmagnetic transceiver comprises: 

a coil, coupled to the second rectifier, for receiving an 
electromagnetic signal. 

^©^Ta^ wireless electrostatic? charging system, comprising: 
an electrostatic charger comprising: 

an electrostatic electrode, for transmitting an excitation 

signal; 

an exciter/coupled to the electrostatic electrode, generating 
the excitation signal wijh a variable voltage; 
and 

an electrostatic/ rechargeable device, comprising: 

an energy storage means with a capacity to store energy to 
operate the electrostatic rechargeable device; 

an electrostatic charge receiver, for receiving the excitation 
signal and converting it into an AC signal; 

a rectifier, coupled to the electrostatic charge receiver, for 
receiving the AC Signal and providing a DC signal; 

a voltage regulator, coupled to the rectifier, for receiving the 
DC signal and providing a DC voltage; and 

a dharge controller, coupled to the voltage regulator and the 
energy storageAneans, for storing energy in the energy storage means 
when the DC voltage is provided by the voltage regulator and preventing 
degradation of/ the energy storage means when the DC voltage is not 
sufficiently provided by the voltage regulator, 
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whereby/tfie electrostatic rechargeable device may be 
electrically chargegKby the excitation signal; 

wherebv/fne electrostatic charger may recharge the electrostatic 
rechargeabhaT device. 



10 



66. The wirdless electrostatic charging system of claim 65, wherein the 
energy storage means of the electrostatic rechargeable device is a 
rechargeable\ battery. 

67. The wirelpps' electrostatic charging system of claim 65, wherein the 
energy stotegjg rtjeans of the electrostatic rechargeable device is a 
capacit^ m 



68. The wireless electrostatic charging system of claim 65, wherein the 
1 5 electrostatic charge recefiver of the electrostatic rechargeable device 

comprises: ~>, 

a first electrostatic electrode, coupled to. the rectifier;_and 
a second electrostatic electrode, coupled to the rectifier, 
whereby the finst electrostatic electrode and the second 
20 electrostatic electrodje receive an electrostatic charge. 



25 



30 



35 



of: 



method for anarging a rechargeable device, comprising the steps 

(a) generating an electrostatic signal; 

(b) transmitting the electrostatic signal into a medium; 

(c) receiving the electrostatic signal from the medium and 
providing a first AC signal; 

(d) rectifying the first AC signal into a DC signal; 

(e) redblating the DC signal to provide a DC voltage; and 

(f) charging an energy storage means responsive to the DC 
voltage. 



70. The method of 
the energy storag 




9 for charging a rechargeable device, wherein 
is is a rechargeable battery. 
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71 . The method of clafm 69 for charging a rechargeable device, wherein 
the energy storage means is a capacitor. 

72. The method of dlaim 69 for charging a rechargeable device, wherein 
the rechargeable device comprises: 

the energy storage means with a capacity to store energy to 
operate the rechargeable device; 

an electrostatic charge receiver, for receiving the electrostatic 
signal and convening it into the first AC signal; 

a rectifier, fcoupled to the electrostatic charge receiver, for 
receiving the first AC signal and providing the DC signal; 

a voltage /regulator, coupled to the rectifier, for receiving the DC 
signal and providing the DC voltage; and 

a charge/ controller, coupled to the voltage regulator and the 
energy storage/ means, for-storing energy in the energy storage means 
when the DC v/oltage is provided by the voltage regulator and preventing 
degradation oftthe energy storage means when the DC voltage is not 
sufficiently provided by the voltage regulator, 

whereby me rechargeable device may be electrically charged by 
the electrostatic signal. 

73. The method 6f claim 72 for charging a rechargeable device, wherein 
the electrostatic charge receiver comprises: 

a firstfelectrostatic electrode, coupled to the rectifier; and 
a second electrostatic electrode, coupled to the rectifier, 
wherdby the first electrostatic electrode and the second 
electrostaticjelectrode receive an electrostatic charge. 



74. The method orelaim 69 for charging an rechargeable device, the 
steps further comprising: 

(h) generating an electromagnetic signal; 

(i) transmitting the electromagnetic signal into a medium; and 
(j) receiving the electromagnetic signal from the medium and 

providing/a second AC signal. 
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75. The method of claim 74 for charging a rechargeable device, wherein 
the rechargeable device comprises: 

the energy storage meafns having a capacity to store energy to 
operate the portable wirelessr rechargeable device; 

an electrostatic charge receiver, for receiving the electrostatic 
signal and converting it into/the first AC signal; 

an electromagnetic charge receiver, for receiving the 
electromagnetic signal and converting it into the second AC signal; 

a first rectifier, coupled to the electrostatic charge receiver, for 
receiving the first AC siahal and providing the DC signal; 

a second rectifies coupled to the electromagnetic charge receiver, 
for receiving the second AC signal and providing the DC signal; 

a voltage regulator, coupled to the first rectifier and the second 
rectifier, for receiving ihe DC signal and providing the DC voltage; and 

a charge controller, coupled to the voltage regulator and the 
energy, storage mearts, for storing, energy in the energy storage means 
when the DC voltage is provided by the voltage regulator and preventing 
degradation of the Energy storage means when the DC voltage is not 
sufficiently provided by the voltage regulator, 

wherebvW rechargeable device may be electrically charged by 
the electromagnetic signal or the electrostatic signal. 

76. The method 6f blaim 75 for charging a rechargeable device, wherein 
the electronic gneticAc&arge receiver comprises: 

a coil coiipj^dlto the electrostatic charge receiver for receiving the 
electromagnetiGySignkl and converting it into the second AC signal. 

77. The method of claim 75 for charging a rechargeable device, wherein 
the energy storgoe means is a rechargeable battery. 



78. The metttod of claim 75 for charging a rechargeable device, wherein 
the energy sjtorage means is a capacitor. 



-50- 



